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n May 1991, the United Nations Development Programme (UNDP) published the second Human Development Report (HDR 91) . While most other international organisations have been releasing annual reports for many years, UNDP was reluctant to do so. It seems to be more than coincidence, however, that the first Human Development Report (HDR 90) was published at the end of the "lost decade" claiming that "...developing countries have made significant progress towards human development in the last three decades... North-South gaps in human development narrowed considerably during this period even while income gaps tended to widen. ''1 While the World Bank and many other organisations still focus on economic and social development, UNDP places human beings at the centre of all development efforts. Instead of asking: how much is a nation producing? UNDP asks: how are its people faring ? Human development is viewed as an alternative to economic and social development and even to human resource development. 2 Consequently, UNDP uses a different indicator-the human development index (HDI) -to assess progress in developing countries. Comparing the HDI with GNP per capita, which is still the most widely used development indicator, UNDP finds that the Third World is much better offthan GNPfigures lead us to believe. The two curves in Figure 1 , where countries have been ranked by GNP per capita and the HDI, highlight that income disparities between countries are much greater than human development disparities. However, this should not be interpreted as if the development process has finally succeeded in providing the people in developing countries with what they need for a decent life.
* Deutsches Institut for Wirtschaftsforschung, Berlin, Germany.
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Every day 40,000 children die, most of them from preventable causes. Approximately 1.5 billion people do not have access to safe water and still lack basic health care. Over a billion adults are still illiterate2 According to the World Development Report 1991, morethan one billion people live on less than one dollar a day. 4 This does not seem to support the optimistic view of UNDP, which is backed by the HDI. It is therefore no surprise that the HDI relaunched the discussion about the meaning and measurement of development. While most contributions to this discussion focus on the pros and cons of the concept of human development, this article will concentrate on the discussion of the human development index. The following section will present the definition and measurement of human development as proposed by UNDR Subsequently, irritating characteristics of the HDI will be addressed which limit its capacity for measuring socio-economic progress. After a discussion of some conceptual flaws in the HDI a modified version of the index is presented which circumvents many of the problems with UNDP's HDI.
Defining and Measuring Human Development
Although human development constitutes a new catchword in development economics, this concept of assessing a country's development performance merely Cf. UNDP: Human Development Report 1990, Oxford, p. 17. represents a revival of the positions of the seventies. 5 The HDI itself is reminiscent of the Physical Quality of Life Index (PQLI), which was intensively discussed at the beginning of the eighties, when the basic needs strategy had reached its peak. 6 Despite its intellectual appeal, most analysis based on the PQLI never gained much influence in development policies. ~ UNDP defines human development as "... a process of enlarging people's choices. The most critical ones are to lead a long and healthy life, to be educated and enjoy a decent standard of living. Additional choices include political freedom, guaranteed human rights and selfrespect... ''8 Thus, the concept of human development reflects two sides, the formation of human capabilities, such as skills, knowledge and health, and the command over resou rces enabling people to use their capabilities. In order to measure human development the HDR 91 identifies three basic dimensions -longevity, knowledge and income -which are considered essential for human development. The attainment in each dimension is measured by one or two variables. Current life expectancy is used as the variable to measure longevity. Educational attainment, a composite variable embracing adult literacy and mean years of schooling, serves as a measure of knowledge. Income is measured in real GDP per capita (Kravis dollars). UNDP thinks, however, that income above INTERECONOMICS, September/October 1991 the poverty level ($4,829) contributes only marginally to human development. In order to reflect these diminishing returns of income, real GDP per capita is transformed 9 into adjusted GDP per capita which is used as the income variable.
The construction of the HDI is a three step process. Firstly, a measure of deprivation in each of the three dimensions was defined. Based on data for 160 countries, the lowest and highest values of each variable were defined as a minimum and maximum. The deprivation of each country in any of the three dimensions was then defined by the distance of the observed value from the maximum, normalized into a 0-1 scale. In the second step the average deprivation indicator was calculated by adding the values of each dimension by country and dividing bythree. In thethird stepthe HDI was calculated by subtracting the average deprivation index from one. Thus, the HDI can assume values from 0 to 1. The higher the HDI, the higher the level of human development relative to all other countries for one particular year. 
Comparison between HDI and GNP ranks
The HDI attracted a lot of attention, especially because of the disparities found in comparing the per capita GNP rank and the HDI rank. According to the HDI, Japan is ranked first with an HDI value of 0.993, while according to GNP per capita Switzerland is in first place. Sierra Leone is ranked last with an HDI value of 0.048, while according to GNP per capita Ethiopia is ranked last. Poor educational attainment causes most Arab states to lose up to 49 ranks in HDI when compared to GNP per capita. On the other hand, high literacy rates combined with a high life expectancy let many of the countries with low or medium income gain up to 51 ranks in HDI when compared with GNP per capita. 1~ It is therefore no wonder that ever since UNDP published its first HDR, economists, politicians and journalists have debated and analysed the shortfalls and merits of the HDI. problems. The stimulation of economic growth is considered the most important tool required to foster development. Trickle-down effects will spread the proceeds and everyone will benefit. Consequently, it is not necessary to measure human development and economic development separately, as both are closely correlated. Reichel, for instance, correlates per capita income at purchasing power parity with life expectancy, infant mortality and literacy rate and finds R 2 of 0.783, 0.746 and 0.535, respectively." He concludes that it is not necessary to create a new indicator, as purchasing power per capita is sufficient to measure development. At the moment, such a position is supported neither by many development experts nor by international organisations like the World Bank. There is a broad consensus that looking at income alone neglects many important aspects of the development process. Therefore, this strand will not be followed further in this article.
Among the second group of critics, there is a principle agreement that human development needs to receive special attention. The basic message of UNDP -no automatic link between human progress and economic growth -is widely accepted. The objections to the index relate to general problems of component indices which have been discussed in detail, e.g. by Hicks and Streeten? 2 Firstly, rescaling of raw data to a 0-1 range will always remain arbitrary to some degree. Besides the question of appropriate minima and maxima, one has to choose between a linear and a non-linear scale. Secondly, the weights for combining component indices into the composite should be based on a generally accepted welfare function which is not yet available. Thirdly, despite considerable efforts bythe authors of the HDR 90 und HDR 91, the HDI still lacks a sound theoretical foundation.
In light of these problems it might be argued that it is unnecessary or undesirable to measure human development by one single index at all, instead of looking at individual figures of each and perhaps more dimensions. The World Development Report 1990 of the World Bank favours this approach of "supplementing income data with information on the other achievements ''13 in order to assess the extent of poverty or development success. While it is certainly important to obtain a detailed and differentiated picture of a country's state of development, the HDI has the advantage of confronting the most widely used single figure development indicator (GNP per capita) with another single figure index. GNP ranks can be directly compared with HDI ranks showing that an assessment of a country's development performance can lead to rather different results, when economic and human development are analysed separately.
While the objections discussed above can be applied to component indices in general, a closer look at the HDI, however, reveals that UNDP's way of designing the index endows it with additional irritating characteristics and conceptual flaws that other component indices do not contain.
Irritating Characteristics
Although UNDP considers the HDI to be "a reliable measure of socio-economic progress ''14 the indicator does not allow for a meaningful comparison of HDI values over 
KONJUNKTUR VON MORGEN
The short report on domestic and world business trends and raw material markets published every fortnight by HWWA-Institut fur Wirtschaftsforschung-Hamburg time. This appears to be the biggest shortfall of an index planned to be calculated and published periodically and envisaged to monitor socio-economic progress. A country's HDI value depends on three factors -the minimum (i.e. the lowest value of all countries), the maximum (i.e. the highest value of all countries) and its own value for each variable. A change in the HDI value of a country between two periods can therefore be caused by a change in any of the three. For instance, if the minimum country's value in one dimension moves closer to that of the penultimate country's, the HDI values of the mimimum and maximum country remain unchanged, while the HDI values of all other countries decline. The fact that a change in one country's value affects most other countries' HDIs, but not its own, is an externality that one doesn't normally want in an index. The behaviour of the HDI, however, can become even more awkward. Let us assume that the countries with the lowest level of human development improve significantly, e.g. in real GDP per capita. If the country with the lowest income grows faster than the other countries thereby overtaking one or more of them, another country will fall back to the last place. This country, however, might even find its HDI drop to zero, although it has been able to improve in absolute terms! Simply because the minimum country advances faster, the achievement of other countries may be converted into a deterioration of their HDI values.
The HDI also conceals the gap between the minimum and maximum by transforming all values on a scale between zero and one. No matter whether the minimum and maximum of a variable are far from, or close to, each other the minimum country will always have a value of 1 and the maximum country a value of 0 for the deprivation in this dimension. So, even if the developing countries could drastically raise the life expectancy of their population, resulting in an increase of the minimum value from 42 to, let's say, 75 years, while life expectancy in the maximum countrycontinuedto be 78.6 years, thetransformed values for this dimension would still range from 0 to 1 and would not reflect the big leap in human development. The inappropriate regard of absolute changes is also reflected in the case of a proportional increase or decrease of all countries' values in one dimension. If each country's life expectancy could be increased by 10%, the HDI would remain the same, although the changes in human development would be considered substantial.
Conceptual Flaws
Besides the irritating characteristics described above the utility of the HDI is limited by several conceptual flaws, such as an inconsistency in design, a highly contestable INTERECONOMICS, September/October 1991 value judgement, and an error in incorporating diminishing returns of income to human well-being. Firstly, there is an inconsistency in the derivation of the dimension educational attainment. UNDP uses the following equation to calculate the variable educational attainment (E) for each country :is E = al LITERACY + a2 YEARS OF SCHOOLING where al = 2/3 and a2 = 1/3. Besides not giving any rationale for using these weights, the equation creates the impression that the two variables are weighted with two thirds and one third, respectively. Strictly speaking, however, this is not true. This is best illustrated with an example. Among those countries with a literacy rate of 99%, the years of schooling vary between 6.2 and 12.2, thus differing by approximately 50% (using 12.2 years as the basis). Adding 2/3 of 99 and 1/3 of 6.2 or 12.2 gives an educational attainment of 68.1 and 70.1, respectively. As a consequence, educational attainment differs by only 3%. The actual contribution of the literacy rate turns out to be more than 9/io, as the raw data are simply added and not transformed into a 0-1 scale. Hence, large differences in mean years of schooling are not mirrored, as intended, in the equation for educational attainment. The ranking of many countries would change considerably, if the actual contribution of LITERACY and YEARS OF SCHOOLING were 2/3 and 1/3 respectively. For example, the USA would be ranked third gaining 4 ranks, the United Kingdom would be ranked sixth gaining 5 ranks and Nepal would be ranked 139 instead of 145. The Netherlands would lose 4 ranks, Iceland 7 ranks and Ethiopia 6 ranks. Thus, in order to arrive at a consistent index, UNDP should transform the values of LITERACY and YEARS OF SCHOOLING on a scale between zero and one before adding them. Or it should be explained why this inconsistency in deriving educational attainment is justified. Secondly, the way in which UNDP conceptually incorporates the idea of diminishing returns in the income variable is highly contestable. UNDP's rationale is that income below the poverty line of 4,829 Kravis dollars contributes dollar-for-dollar, income above the poverty l i ne only marginally to human development. Real GDP is therefore converted into adjusted GDP before it is included into the HDI.16 Compared to the 1990 HDI, where income above the poverty l i ne was thought to make no contribution to human development at all, the 1991 HDI at least concedes that additional income is useful. This change is morethan justified, as UNDP defines human development as "a process of enlarging people's choices ''7 and it is 15 Ibid., p. 90.
16 See technical note for details.
17 Cf. UNDP (1990), op. cit., p. 1. quite difficult to ascertain why additional income does not enlarge people's choices. The degree, however, to which additional income is taken into account still seems to be much too low. As can be seen in Figure 2 , the steep increase in real GDP for incomes above 4,829 Kravis dollars is converted into a gradual increase of adjusted GDP. This implies, for instance, that a $15,230 difference
Technical Note
The HDR 91 uses the following technique for adjusting real GDP in order to incorporate diminishing returns: ~ "... is to use an explicit formulation for the diminishing return. A well-known, and frequently used, form is the Atkinson formulation for the utility of income: W(y)= 11-~E x y-' Here W(y) is the utility or well-being derived from income, and the parameter measures the extent of diminishing returns. It is the elasticityof the marginal utilityof income with respect to income. If s = 0there are no diminishing returns. As E approaches 1, the equation becomes: W (y) = log y The modification adopted in this HDI is to let the value of ~ rise slowly as income rises. For this purpose, the full range of income was divided into multiples of the poverty line y*. Thus, most countries are between 0 and y*, some between y* and 2y*, even fewer between 2y* and 3y* and so on. Now for all countries for which y < y*, that is, the poor countries, E is set equal to 0. There are no diminishing returns here. For income between y* and 2y* E is set equal to 1/2. For income between 2y* and 3y*, ~ is set at 2/3. In general, if o~y* _< y _< (e + 1) y*, then ~ = o~ / (o~ + 1). This gives: W(y) = yfor0 < y_< y* = y* + 2(y-y*)'~2 for y* --< y--< 2y* = y* + 2(y*)1'2 + 3(y-2y*) '3 for 2y* _< yx 3y* and so on. So, the higher the income relative to the poverty level, the more sharplythe diminishing returns affect the contribution of income to human development. Income above the poverty line thus has a marginal effect, but not a full dollar-for-dollar effect." 1 cf. UNDP: Human Development Report 1991, Oxford, p. 90. in real GDP is reduced to a $450 difference in adjusted GDP, as in the case of the USA and Brazil. It is far from clear why income below the poverty line is not subject to diminishing returns at all, while income above the poverty line is so drastically discounted. Thirdly, the way in which UNDP technically incorporates the idea of diminishing returns in the income variable is false? 8 UNDP divides the full range of income into multiples of the poverty line ($4,829) and treats each of these multiples differently. This leads to a violation of the concept of diminishing returns, as there are several cases where an additional unit of income contributes more to human well-being than the previous one. Firstly, the first dollar of each multiple of the poverty line contributes more to human well-being than the previous one. For instance, a rise in real GDP from $9,657 to $9,658 increases adjusted GDP or human well-being by less than $0.1. An increase in real GDP by another dollar from $9,658 to $9,659, however, increases adjusted GDP by $3. Moreover, the first dollar of any multiple of the poverty line contributes less to human well-being than the first dollar of the next multiple. The first dollar of the second multiple adds $2 to human well-being, the first dollar of the third multiple adds $3, and so on. Although these cases violate the principle of diminishing returns, one could perhaps overlook this"firstdollar" anomaly, if each additional multiple of the poverty line as a whole would contribute less to human well-being than the previous one. The concept of diminishing returns would then be properly reflected, at least from a global point of view. Unfortunately, this is not the case. Only the first nine multiples of the poverty line contribute less to human well-being than the previous one. Starting with the ninth multiple, each additional multiple of the poverty line contributes more to human well-being than the previous one.
The reason for this false representation of diminishing returns lies in dividing the full range of income into several intervals and making the parameter E dependent on income, a fallacy the original Atkinson formulation avoids. Instead of arbitrarily tampering with well-established formulations of economic concepts, UNDP should use the original Atkinson formulation and concentrate on finding a suitable value for ~.
A Modified Human Development Index
The irritating characteristics described above are caused by using country dependent minima and maxima in the calculation of the HDI. However, these problems can be solved by replacing the country dependent minima and ~8 See technical note for Atkinson's and UNDP's method of incorporating diminishing returns for the utility of income. maxima with arbitrarily fixed values. Thus, the points of reference will be fixed. The new minimum should be lower and the new maximum higher than the values of the worst and best country. This puts the raw data into a scale, where the minimum is greater than 0 and the maximum smaller than 1. In order to be able to monitor changes in the HDI over a long period of time, minima and maxima should be used which will not be surpassed by countries within the next decade or two.
A technically modified HDI, which does not contain the irritating characteristics (but still the conceptual flaws) of UNDP's HDI, was calculated here using the original data and equations of UNDP. TM However, the country dependent minima and maxima were replaced by arbitrarily fixed ones. For life expectancy, the minimum was set to 0, the maximum to 100 years. The minimum for the literacy rate was set to 0%, the maximum to 100%. For mean years of schooling, a minimum of 0 years and a maximum of 15 years were chosen. These maxima correspond to the "obvious" ones suggested by the HDR 91. 20 For the adjusted real GDP the minimum was fixed at 0 and the maximum at the sixfold of the poverty level, which corresponds to $28,974 worth of real GDP or $5,104 of adjusted GDP. Table 1 shows the countries ranked according to the technically modified HDI (MHDI). The range of the MHDI mirrors the different scaling of the variables. Countries with very low levels of human development have index values around 0.25, countries with very high levels of human development have index values around 0.9. This reflects achievements in human development of the poorer countries as well as the room left for improvement in the rich countries.
A technically and conceptually modified HDI, i.e. an index without irritating characteristics and conceptual flaws, was also calculated using UNDP's data and the arbitrarily fixed mini ma and maxima described above. The original Atkinson formulation for diminishing returns of income was used and the parameter ~ was set to 0.5. 21 The results reflect the different treatment of income. As income below the poverty line is discounted and income above the poverty line is not sharply reduced, countries with high real GDP per capita gain up to 22 ranks. 
DEVELOPMENT INDICATORS

Advantages of a Modified HDI
The main reason for changing the technique of calculating the index lies in the fact that a technically modified HDI does not contain any of the irritating characteristics and has therefore several advantages compared to UNDP's HDI. Firstly, the MHDI properly reflects a country's achievement over time: a rise in any of the variables always raises the MHDI. Secondly, a country's MHDI will not be affected by changes in the worst or best country. Anomalies, such as a falling HDI despite absolute improvements, cannot occur. Thirdly, small absolute differences between countries are reflected by small differences in the MHDI. As the values are not rescaled between zero and one, a narrowing of the human development gap is reflected by a narrowing of the differences in the MHDI. Fourthly, a proportional increase of all countries in one dimension will raise the MHDI of all countries and reflect the progress in human development. Fifthly, any change in a country's MHDI can be strictly traced to a change in the country itself, while any change in a country's ranking is caused by relatively faster or slower changes in other countries.
Possible Refinements
The authors of the HDR 91 are fully aware that they have only opened the debate. "Each report will further refine both the concept and measurement of human development". 22 Human development as measured presently by UNDP neglects sharp inequalities within countries, e.g. rich and poor, men and women, urban and rural. Personal income distribution is quite skewed in many countries. Gender inequality is outstanding in the South and far from being negligible in the North. And despite the masses of urban dwellers, most poor people in the Third World still live in rural areas. The present HDI based on country averages does not yet take these inequalities into account. Data allowing, UNDP presents a gender-sensitive HDI for 30 countries and a distributionadjusted HDI for 53 countries. The Female HDI is lower than the Male HDI in all countries under review. Only Finland, Sweden, Denmark and Czechoslovakia have female-male HDI ratios of 90% or more. Nine of the 30 countries have ratios below 75%. The distributionadjusted HDI is worse in all but two countries-Indonesia and the Republic of Korea. Africa and the Americas show the highest income disparities. These results confirm the need for a further refinement of the HDI, which will also be suited to monitor a narrowing of prevailing gaps within a country.
The goal of enlarging people's choices is incompletely reflected if the political aspect is not taken into INTERECONOMICS, September/October 1991 consideration. As political freedom constitutes a substantial part of human development, the HDI also needs refinement in this respect. Although UNDP discusses several possible ways of reflecting political freedom, including the human freedom index designed by Charles Humana which covered 88 countries in 1985, it refuses to calculate an HDI adjusted for human freedom. UNDP pretends that this "... is not yet possible in any realistic fashion -because of several difficulties. The most significant one is lack of data."23 This argument is not convincing, as UNDP sees no problem in using data from 1980 and 1985 to calculate the HDI or in presenting gender-sensitive and income-adjusted HDIs for only 30 and 53 countries respectively. It seems more likely that skilful lobbying or political pressure from some developing countries prevented UNDP from publishing such an index, as according to the human freedom index only Costa Rica is placed in the high freedom group. Many developing countries, however, do not even grant their citizens 50% of the human freedom considered essential in the human freedom index and would therefore do rather badly in an HDI adjusted for human freedom.
Conclusions
It is certainly a good idea for UNDP to publish a yearly index on human development complementary to GNP per capita. In its present form, however, the utility of the HDI for monitoring human development is rather limited due to its improper design. Therefore, it seems appropriate to modify the HDI in three steps:
[] The HDI should be redesigned technically in order to remove the irritating characteristics which do not allow for a comparison of the HDI values over time. The conceptual flaws of the HDI-falsely representing diminishing returns, inconsistently deriving educational attainment, and sharply discounting income above the poverty lineshould also be removed.
[] This modified HDI should be calculated every year with the latest data available. A change in the structure of the HDI should be avoided in order to assure comparability over time.
[] In the long run UNDP should refine the HDI into a more comprehensive index reflecting more aspects of human development and inequalities within a country.
If, however, UNDP continues to publish the index in its present form, the HDI might not gain broad acceptance as an indicator for human development.
